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e The luminosity goal for Run lla is 2 fbl
[0 Peak luminosity up to 2x1032 cm™2sec™!
[0 Switch to 103 bunches at 1x10%? cm™2sec™!
[1 Length of Run lla is about 2 years

e The luminosity goal for Run lla+Run Ilb is 15 fb-!
[ Increase antiproton intensity by 2-3
[0 Peak luminosity up to 5x1032 cm=2sec™
[J 103 bunch operation
[1 Length of Run Ilb is about 4 years
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Run Il Parameters
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RUN b (1993-%5) Rnlla Rnlla Runlib

(6x6) (36x36) (140x105) (140x105)
Protons’bunch 2310" 27x10" 27x10™ 27x10™
Antipratonsbunch 55x10° 30x10° 40x10° 10x10™
Tatd Artiprators 330" 11x10° 4.2x107 11x10°
Foer Production Rete 6.0x10" 10x10" 2.1x10" 510" [t
Raton amttance 23 20 20T 20m mmnrad
Antipraton emittance 13t 15 151 15 mmnrad
B 35 €3S €3 €S an
Erergy a0 1000 1000 1000 Gev
Antiproton Bunches 6 % 103 103
Bunchlength (e 060 037 037 037 m
Qossng Angle 0 0 136 136 pred
Typicd Lurrinosity 0.16x10™ 0.865x10° 21x10° 5210°  |om’sc’
Intecrated Luminosity’ 32 17.3 42 105 po ek
Bunch Speding ~3800 36 132 (K nsec
Interadtiong/orossing 25 23 19 48

"The typica luminosity & the beginning of a stare hes traditiondlly trandated to integrated lurminosity with a 33% duty factor. Operation with
antipraton recyding mey be somenhat differert.



Fiscal Luminosity Months of  Shutdowns Luminosity Luminosity Money Spent
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Integrated

Luminosity Schedule

Integrated

Run IIb

Year 1.00E+31 |Operations| (months) (Year) (Total) % Comments

FYO1 3 8 4 0.2 0.2 12 Hope to average slightly in excess of best previous performance
FY02 8 10 2 0.8 1.0 36 Install 132 nS equipment.

FYO03 12 8 4 1.0 2.0 60 Go to 132nS. Shut down for Electron Cooling

FYo4 20 11 1 1.8 3.8 81 Initiate NUMI with 20% impact

FYO05 40 8 4 2.6 6.3 100 Shutdown for Run lIb Silcon & C-0 IR

FYO06 50 11 1 4.4 10.7 100

FYO7 50 10 2 4.0 14.7 100
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Luminosity Schedule
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More Antiprotons
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e More protons on the antiproton target
[1 Slip stacking (~1.8 x)
[0 Proton beam sweeping
e Better antiproton collection efficiency
[ Liquid lithium lens (~1.5 x)
[0 AP2-Debuncher aperture increases (~1.5 x)
e Better cooling
[0 Debuncher cooling bandwidth increase
[1 Accumulator Stacktail Profile
[0 Accumulator Core bandwidth increase
[J Electron cooling in the Recycler
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Proton Source Projects

FYO1 FYO02 FY03 FY04 FYO5 |Runlib Start Operational
Total Total Total Total Total |Total Date Date

PS 249 367 389 231 0 1235 Mar - FYO1l Mar - FYO4
Linac 149 167 139 231 0 685 Mar - FYO1 Jun - FY04
lon Source R&D 149 167 139 231 0 685 Mar - FYO1l Jun- FYO04
Linac RFQ 0 0 0 0 0 0 - -
Booster 100 200 250 0 0 550 Apr-FY01  Jul - FY03
Booster Cavities 0 0 0 0 0 0 - -
Ramped Correctors 75 100 125 0 0 300 Feb-FYO1  Jul - FYO3
Longitudinal Dampers 0 0 0 0 0 0 - -
Transverse Dampers 0 0 0 0 0 0 - -
Cogging 25 100 125 0 0 250 Oct - FY02 ~ Jul - FYO03
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Main Injector Projects

FYOl FY02 FY03 FY04 FYO5 |[Run llb Start Operational
Total Total Total Total Total |Total Date Date

MI 77 693 0 0 0 770 Oct - FY02 Aug - FY02
RF 77 693 0 0 0 770 Oct - FY02 Aug - FYO02
Slip Stacking 77 693 0 0 0 770 Oct - FY02 Aug - FY02
Low Lewel 34 306 0 0 0 340 Oct - FY02 Aug - FYO02
Beam Loading Compensation 43 387 0 0 0 430 Sept - FYO1 Aug - FY02

RF Power Upgrade 0 0 0 0 0 0 - -

RR 2384 5637 5960 600 0 14580 May - FYO1 Aug - FY03
Electron Cooling 2050 2700 4200 600 0 9550 Mar - FYO1 Aug - FYO03
AP5 line 334 2937 1760 0 0 5030 Oct - FY02  Jun - FYO03
Design 110 115 125 0 0 350 Jan - FYO1 Jun-FYO3
Civil 211 1409 810 0 0 2430 Oct - FYO02  Jun - FYO03
Technical Components 13 1413 825 0 0 2250 Nov- FY02 Jun - FYO03
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Antiproton Source Projects

FYOl FY02 FY03 FY04 FYO5 |[Run llb Start Operational
Total Total Total Total Total |Total Date Date

Pbar 329 673 1128 5824 5987 13940 Feb - FYO3  Jul - FYO5
Target Station 97 291 291 1291 1000 2970 Jun - FYO2 Jun - FY05
Solid Lens R&D 97 291 291 1291 1000 2970 Jun - FYO02  Jun - FY05
Liquid Lens R&D 0 0 0 0 0 0 - -
Beam Sweeping 0 0 0 0 0 0 - -
Debuncher 197 197 197 2368 2567 5525 Jul - FY03,  Jul - FY05
Aperture 197 197 197 1543 1742 3875 Sept - FY02  Jul - FY05
BPM System 62 62 62 310 224 720 Nov- FY02 Jun - FYO05
Mowveable Quads 135 135 135 808 538 1750 Jan - FY02 Jun - FYO05
Dipole Beam Pipe 0 0 0 425 980 1405 Jan - FY04 Aug - FY05
DRF1-1 0 0 0 0 0 0 - -
Lattice Upgrades 0 0 0 825 825 1650 Dec - FY04 ~ Jul - FY05
Coupling Correction 0 0 0 350 350 700 Dec - FY04  Jul - FY05
Resonance Correction 0 0 0 350 350 700 Dec - FY04  Jul - FY05
Gamma -t ramp 0 0 0 75 75 150 Dec - FY04  Jul - FY05
Dispersion Correction 0 0 0 50 50 100 Dec - FY04 ~ Jul - FY05
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Antiproton Source Projects

FYOl FY02 FY03 FY04 FYO5 |[Run llb Start Operational
Total Total Total Total Total |Total Date Date

Accumulator 0 0 0 1400 2270 3670 Jan - FY04 Aug - FY05
StackTail Betatron Cooling 0 0 0 450 740 1190 Jan - FY04 Aug - FY05
Core Tranverse Cooling 0 0 0 450 740 1190 Jan - FY04 Aug - FY05
StackTail Pickups 0 0 0 500 790 1290 Jan - FY04 Aug - FYO05
Beam Lines 35 185 640 765 150 1775 Jul - FY02 Sept - FY04
Beam Position System 0 0 465 155 0 620 Nov - FYO3 May - FY04
AP2 line 35 185 175 610 150 1155 Mar - FY02 Dec - FY05
Aperture 35 185 175 610 150 1155 Mar - FY02 Dec - FY05
Left Bends 0 10 0 610 150 770 Nov - FY04 Mar - FYO05
Correctors 35 175 175 0 0 385 Oct - FY02  Jul - FYO03
Chromatic Correction 0 0 0 0 0 0 - -
AP1 Line 0 0 0 0 0 0 - -
EPB dipole replacements 0 0 0 0 0 0 - -
F17 Cmagnet Replacements 0 0 0 0 0 0 - -
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Tevatron Projects

FYO1l FY02 FYO03 FY04 FYO5 |Runllb Start Operational

Total Total |Total Total Total |Total Date Date
TEV 1000 1110 555 648 463 3775 Feb - FYO1l Dec - FY05
Beam-Beam Tune Shift Compensation| 1000 1110 555 648 463 3775 Feb - FYOl Dec - FY05
Beam Loading Compensation 0 0 0 0 0 0 - -
Longitudinal Dampers 0 0 0 0 0 0 - -
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Labor Profile by Fiscal Year

FYo1
Total M&S Labor Phys EE Engr Draft Tech ME Engr Draft |Tech RF Engr Draft Tech CP
PS 249 43 2.1 1.7 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.2 0.1 0.0 0.1 0.1
Ml 77 20 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.3 0.0 0.2 0.1
RR 2384/ 1050  13.3 5.1 2.0 1.0 0.0 1.0 6.2 2.1 2.1 2.0 0.0 0.0 0.0 0.0 0.0
Pbar 329 145 1.8 0.2 0.1 0.0 0.0 0.1 1.3 0.3 0.3 0.7 0.2 0.1 0.0 0.1 0.1
TEV 1000 500 5.0 2.0 1.0 0.5 0.0 0.5 2.0 0.5 0.5 1.0 0.0 0.0 0.0 0.0 0.0
Run llb| 4038 1758  22.8
FY02
Total M&S Labor Phys EE Engr Draft Tech ME Engr Draft |Tech RF Engr Draft Tech CP
PS 367 67 3.0 1.3 0.0 0.0 0.0 0.0 0.5 0.1 0.2 0.2 0.8 0.4 0.0 0.4 0.4
Ml 693 180 5.1 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.5 2.7 0.0 1.8 0.5
RR 5637 3500 21.4 6.6 2.0 1.0 0.0 1.0 128 4.9 4.9 3.0 0.0 0.0 0.0 0.0 0.0
Pbar 673 285 3.9 0.7 0.3 0.0 0.0 0.3 2.5 0.6 0.7 1.3 0.2 0.1 0.0 0.1 0.2
TEV 1110 600 5.1 1.2 1.8 0.6 0.0 1.2 2.1 0.6 0.3 1.2 0.0 0.0 0.0 0.0 0.0
Run Ilb| 8479 4632 38.5
FY03
Total M&S Labor Phys EE Engr Draft Tech ME Engr Draft |Tech RF Engr Draft Tech CP
PS 389 73 3.2 1.3 0.0 0.0 0.0 0.0 0.4 0.1 0.2 0.2 1.0 0.5 0.0 0.5 0.5
Ml 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
RR 5960 4000  19.6 4.6 2.0 1.0 0.0 1.0 120 4.0 4.0 4.0 0.0 0.0 0.0 0.0 1.0
Pbar 1128 510 6.2 1.0 0.3 0.0 0.0 0.3 2.5 0.6 0.7 1.3 1.7 0.9 0.0 0.9 0.7
TEV 555 300 2.6 0.6 0.9 0.3 0.0 0.6 1.1 0.3 0.2 0.6 0.0 0.0 0.0 0.0 0.0
Run Ilb] 8032 4883 31.5
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Labor Profile by Fiscal Year

FYo04

Total M&S Labor Phys EE Engr Draft Tech ME Engr Draft |Tech RF Engr Draft Tech CP
PS 231 38 1.9 1.3 0.0 0.0 0.0 0.0 0.7 0.1 0.3 0.3 0.0 0.0 0.0 0.0 0.0
Ml 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
RR 600 250 3.5 15 0.5 0.5 0.0 0.0 1.0 0.3 0.5 0.3 0.0 0.0 0.0 0.0 0.5
Pbar 5824/ 2890 29.3 5.5 0.1 0.1 0.0 0.0 16.9 4.8 4.2 7.9 6.0 3.0 0.0 3.0 0.8
TEV 648 350 3.0 1.2 0.6 0.2 0.0 0.3 0.7 0.2 0.2 0.3 0.0 0.0 0.0 0.0 0.5
Run Ilb| 7302 3528  37.7

FY05

Total M&S Labor Phys EE Engr Draft Tech ME Engr Draft |Tech RF Engr Draft Tech CP
PS 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ml 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
RR 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pbar 5987/ 2985.00  30.0 4.5 0.1 0.1 0.0 0.0 186 4.4 3.7 105 5.7 1.7 0.0 4.0 1.2
TEV 463 250.0 2.1 1.0 0.3 0.1 0.0 0.1 0.4 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.5
Run Ilb| 6449 3235.0 32.1
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24000

Total Cost for Run Ilb

Total Cost

20000 -
16000 -
12000 -
8000 -
4000 -

-.Ill"’s

mTEV

m Pbar

mRR
MI

24000
20000 -
16000 -
12000 -
8000 -
4000 -

Total
FYO1 FY02 FY03 FY04 FYO5 |Total
PS 249 367 389 231 0 1235
M 77 693 0 0 0 770
RR 2384 5637 5960 600 0 14580
Pbar 329 673 1128 5824 5987| 13940
TEV 1000 1110 555 648 463 3775
Total 4038 8479 8032 7302 6449 34300

FYo1l FY02 FY03 FY04 FY05
Fiscal Year
Total Cost
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M & S Cost for Run 1lb

mTEV
m Pbar
mRR
MI
mPS

M&S
FYOlL FY02 FYO3 FY04 FYO05 |[Total
PS 43 67 73 38 0 220
Ml 20 180 0 0 0 200
RR 1050 3500 4000 250 0 8800
Pbar 145 285 510 2890 2985 6815
TEV 500 600 300 350 250 2000
Total 1758 4632 4883 3528 3235| 18035

mFY05
mFYO04
mFYO03

FY02
mFYO1

M&S
12000
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8000 -
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SR R ENI
o B
FYO1 FY02 FY03 FY04 FYO05
Fiscal Year
M&S
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Labor Cost for Run Ilb

mTEV
m Pbar
ERR
Ml
mPS

Total Labor
120.0
100.0 |
80.0 |
60.0 |
40.0
20-0 7 . . l l
0.0 -
FYO1 FY02 FYO03 FY04 FY05
Fiscal Year
Total Labor
120.0
100.0 |
80.0 |
60.0 |
]
20.0 |
| ]
0.0 1N [ —
PS MI RR Pbar TEV

Machine

mFYO05
mFY04
mFYO03

FYO02
mFYOl

Labor
Fyo1 FYO02 FYO03 FY04 FYO05 Total
PS 2.1 3.0 3.2 1.9 0.0 10.2
Ml 0.6 5.1 0.0 0.0 0.0 5.7
RR 13.3 21.4 19.6 3.5 0.0 57.8
Pbar 1.8 3.9 6.2 29.3 30.0 71.3
TEV 5.0 51 2.6 3.0 2.1 17.8
Total 22.8 38.5 31.5 37.7 32.1 162.7
Labor$
Fyo1 FYO02 FYO03 FY04 FYO05 Total
PS 206 300 316 194 0 1015
Ml 57 513 0 0 0 570
RR 1334 2137 1960 350 0 5780
Pbar 184 388 618 2934 3002 7125
TEV 500 510 255 298 213 1775
Total 2280 3847 3149 3775 3214 16265
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12.0

Physicists

Physicist Labor Profile

10.0 -
8.0

6.0

0 l
2.0

NN

mTEV
m Pbar
mRR
MI
mPS

Phys
FYOlL FY02 FYO03 FY04 FYO05 |[Total
PS 1.7 1.3 1.3 1.3 0.0 55
MI 0.0 0.2 0.0 0.0 0.0 0.2
RR 5.1 6.6 4.6 15 0.0 17.8
Pbar 0.2 0.7 1.0 5.5 4.5 11.9
TEV 2.0 1.2 0.6 1.2 1.0 6.0
Total 9.1 9.9 7.4 9.5 5.5 41.4

mFYO05
mFYO04
mFYO03

FYO02
mFYO1

FYo1l FY02 FY03 FY04 FYO05
Fiscal Year
Physicists
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Engineers

Jllll

mTEV
m Pbar
mRR
=Ml
mPS

Engineer Labor Profile

Engr

FYOl FY02 FYO3 FY04  FYO05

Total

PS 0.1 0.5 0.6 0.1 0.0 1.3
Ml 0.3 2.7 0.0 0.0 0.0 3.0
RR 3.1 5.9 5.0 0.8 0.0 14.8
Pbar 0.4 0.7 1.5 7.9 6.2 16.7
TEV 1.0 1.2 0.6 0.5 0.3 3.5
Total 4.9 11.0 7.6 9.3 6.4 39.2

mFYO05
mFYO04
mFYO03
mFY02
mFYO1

FYo1 FYO02 FYO03 FY04 FYO05
Fiscal Year
Engineers
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mTEV
m Pbar
mRR
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mPS

Technicians
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Fiscal Year
Technicians
50.0
40.0
30.0
20.0 - .
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m o
0.0 ||

PS Ml RR Pbar

Machine

TEV

Technician Labor Profile

FYO1l  FYO02 FY0O4 FYO5 |Total
PS 0.1 0.6 0.7 0.3 0.0 1.8
Ml 0.2 1.8 0.0 0.0 0.0 2.0
RR 3.0 4.0 5.0 0.3 0.0 12.3
Pbar 0.8 1.6 2.4 10.9 14.5 30.1
TEV 1.5 2.4 1.2 0.7 0.3 6.0
Total 5.6 10.4 9.2 12.1 14.7 52.1

mFYO05
mFYO04
mFYO03

FYO02
mFYO1
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15.0

Drafting

Drafting Labor Profile

12.0 -
9.0 -
6.0

0.0

IR EEND

mTEV
m Pbar
mRR
MI
mPS

Draft
FYO1 FY02 FYO03 FY0O4  FY05 |Total
PS 0.0 0.2 0.2 0.3 0.0 0.6
Ml 0.0 0.0 0.0 0.0 0.0 0.0
RR 2.1 4.9 4.0 0.5 0.0 11.5
Pbar 0.3 0.7 0.7 4.2 3.7 9.5
TEV 0.5 0.3 0.2 0.2 0.1 1.3
Total 3.0 6.0 5.0 5.1 3.8 22.8

mFYO05
mFYO04
mFYO03

FYO02
mFYO1

FYO1 FYO02 FYO03 FYO04 FYO05
Fiscal Year
Drafting
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Computer Professionals

mTEV
m Pbar
mRR
MI
mPS

5.0
4.0 -
3.0 -
2.0
_= 0N
0.0 == -
FYo1 FY02 FYO03 FYO04 FY05
Fiscal Year
Computer Professionals
5.0
4.0 -
3.0 -
2.0
107 g .
o _ N
PS MI RR Pbar TEV

Machine

Profile

Computer Professional Labor

CP
FYOlL FY02 FYO3 FY04 FYO05 |[Total
PS 0.1 0.4 0.5 0.0 0.0 1.0
Ml 0.1 0.5 0.0 0.0 0.0 0.5
RR 0.0 0.0 1.0 0.5 0.0 1.5
Pbar 0.1 0.2 0.7 0.8 1.2 3.1
TEV 0.0 0.0 0.0 0.5 0.5 1.0
Total 0.3 11 2.2 1.8 1.7 7.1

mFYO05
mFYO04
mFYO03

FYO02
mFYO1
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Support Department Labor

Requirements

EE
FYO1 FYO02 FYO3 FYO4  FYO5 |Total
PS 0.0 0.0 0.0 0.0 0.0 0.0
Ml 0.0 0.0 0.0 0.0 0.0 0.0
RR 2.0 2.0 2.0 0.5 0.0 6.5
Pbar 0.1 0.3 0.3 0.1 0.1 0.8
TEV 1.0 1.8 0.9 0.6 0.3 4.5
Total 3.1 4.1 3.2 1.2 0.4 11.8
ME
FYO1 FYO02 FYO3 FYO4  FYO5 |Total
PS 0.1 0.5 0.4 0.7 0.0 1.7
Ml 0.0 0.0 0.0 0.0 0.0 0.0
RR 6.2 12.8 12.0 1.0 0.0 32.0
Pbar 1.3 2.5 2.5 16.9 18.6 41.7
TEV 2.0 2.1 1.1 0.7 0.4 6.3
Total 9.5 17.9 16.0 19.3 18.9 81.6
RF
FYO1 FYO02 FYO3 FYO4  FYO5 |Total
PS 0.2 0.8 1.0 0.0 0.0 2.0
Ml 0.5 4.5 0.0 0.0 0.0 5.0
RR 0.0 0.0 0.0 0.0 0.0 0.0
Pbar 0.2 0.2 1.7 6.0 5.7 13.8
TEV 0.0 0.0 0.0 0.0 0.0 0.0
Total 0.9 5.5 2.7 6.0 5.7 20.8




e Avallable System Group
e Manpower

Manpower in Systems Dept.

Acc. Engr

Phys Phys. Engr. Tech. Sum
Proton Source 4.5 4 3.5 10 22
Main Injector 10 4 0 0 14
Recycler 3 1 0 0 4
Antiproton Source 3.5 6 15 5 16
TEVATRON 6 6 1 1 14
Sum 27 21 6 16 70
Manpower Needed for Run lla Operations

Acc. Engr

Phys Phys. Engr. Tech. Sum
Proton Source 2 3 1.7 7 13.7
Main Injector 3 3 0 0 6
Recycler 3 3 0 0 6
Antiproton Source 3 3 0.5 3 9.5
TEVATRON 3 3 0.2 0.2 6.4
Sum 14 15 2.4 10.2 41.6
Manpower Available for Run Ilb

Acc. Engr

Phys Phys. Engr. Tech. Sum
Proton Source 2.5 1 1.8 3 8.3
Main Injector 7 1 0 0 8
Recycler 0 -2 0 0 -2
Antiproton Source 0.5 3 1 2 6.5
TEVATRON 3 3 0.8 0.8 7.6
Sum 13 6 3.6 5.8 28.4




Project Schedule
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1 2 3 4 5
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Linac RFQ HEEEEEEEEREEEEEEEEREREENEEN
Booster

Booster Cavities INENEEENEEEEEEENENENEENEEN

Ramped Correctors

Longitudinal Dampers H | H | H | H | H |

Transverse Dampers

Cogging

MI

RF

Slip Stacking

Low Level

Beam Loading Compensation

RF Power Upgrade \ \ \ \ \ \ \ \ \ \ \
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Y Y Y Y Y
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ONDJFMAMJJAS|IONDJFMAMJJASIONDJFMAMJJAS|IONDJFMAMJJASIONDJFMAM
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Electron Cooling

APS line 111

Design
Civl
Technical Components
Pbar HEREEEN

Target Station

Solid Lens R&D

Liquid Lens R&D HEEEEEEEEERERRENEEEEEE

Beam Sweeping \

Debuncher

Aperture

BPM System

Mowveable Quads

Dipole Beam Pipe

DRF1-1 INENENEENNNEEREN

Lattice Upgrades

Coupling Correction

Resonance Correction

Gamma-t ramp

Dispersion Correction




Project Schedule

Y Y Y Y Y
1 2 3 4 5
®) S|O JFEMAMJJAS|IONDJFMAMJJASIONDJFMAMJ JAS|ON

Accumulator

StackTail Betatron Cooling

Core Tranwverse Cooling

StackTail Pickups

Beam Lines

Beam Position System

AP2 line

Aperture

Left Bends

Correctors

Chromatic Correction

AP1 Line

EPB dipole replacements

F17 Cmagnet Replacements

TEV

Beam-Beam Tune Shift Comp

Beam Loading Compensation

Longitudinal Dampers




without extra resources

&  FY01 Run Il Projects for Run lib
L 3

e Electron Cooling
e TEV Beam-Beam Compensation

e Revive Slip-Stacking Low Level Electronics in Main Injector
[1 Repeat low intensity slip stacking experiments
e Include Mode 1 in MI beam loading compensation
e Lithium Lens development
[1 R&D program on diffusion bonding for solid lens
[J BINP Liquid Lens R&D continues
[ Start program on outside company building solid lens
[1 Finish beam-sweeping
e Build 10 moveable quad stands for the Debuncher
e Build 1 house of prototype Debuncher BPM system

e APS5 Lattice design



